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(54) METHOD FOR OPERATING COMPUTER IN NETWORK 
(57)Abstract: 

PURPOSE: To balance a load as quickly as possible. 
CONSTITUTION: A computer forms a logical link with 
another computer in a network so that a tree structure 
can be farmed, logically links with one computer in a tree 
higher order, and logically links with the computer in a 
tree lower order. Information related with the present 
load of the computer and the loads of at least several 
computers among the other computers is held in the 
computer, this information is periodically distributed by 
the computer in which the information is stored to the 
plural computers logically linked with the computer, the 
information of itself is updated according to the 
information, and the computer in the network which can 
receive the excessive load is Judged. 
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(57) [HifSJl 

im] x<!)m<mi¥mi^z. 

V t° ^ - (C^a6<) td y V ^ $ Hfc^ifc© 3 >- f :x - 




±fit© 1 o© = V f a.-^' tca&a«ji- u^^^^ixati: 
mw.m<r> => >^ e ^ <o 0 -^(O'j^ fj: < ti,m^i^<r) 

^©ffiSlct^oT^rixi #:<Dif ^^Mff-f-S r ir J; 

-c V ^ 5 y y -±e:® v tf ^ - »iSi)S|ii-f-5 

= >'t"^-^';<(sy ^^ixTv^^y y-oT^4£on>t• 
V ^ L 3 © V ^i*iiMc:|S|g©4; :/ M? - © n V f rr - 

(i) W^^y M7-^'rt©tu|E^>f ^-^'©5*>© 
lo©=ivf^-^©A^S, 

(i i) ='Vf..->?i:=ii^f^-;?S::5^i|-t55'y- 

(i i i) mjfa='>f3.-^'|cy i/^^ix, HU|E5B;4^' 
ft^IiCSffi ^HSBUlEr- V f^-i? © 5 *>© 1 o©3 >- 



(2) 5-2 1 6 8 4 5 

BulB=>>'t"^-^d5;e©='>-e'^-^'icy $tLTv^ 

(a) S^$ixfctil«©«-]®Brt©y v^©iS:S:ifc*»t 

(b) Avo, Sfi^jL 

(c) igimi-5='>'f3.-^'i6>t,§:^$nfc=i>'fa.- 
^'l^l-gE{::E»^?*xTV>5lSS©g[a*Hi|BS-t-^;^rs' 

JO y't, 

(d) n-;«7/W<^^ h-'WtS^$Jxfc'<^' hA'(om:)j\c 

1. o~A,i,mn(ommp^m^ntimnnimx'9i^ 

2. Sm*tLfc^B©ffilK*in-*/UJ®B©^j;»):*!: 

20 (e) •^©Sm^ti.fc^BSrlEfcWKavf^-^'liiE 

(f) ff^^5iifc«fa«r:t?^<o#MI{r4>3SU ^Lv^:& 

Sc©»l(B-c^-t-5;^xyrt ^Slfrfs r. t «:#i8:t 
'r5ill*«l/£t^L4©v>-fti,-iMCIBm©;^5/ b!7-^' 

rt© =1 V ^L-^- *»f^-t-5m 

[»*3161 fSaSr-tti-^'nEisl-t-SMI-s 1^-©:^ 

?^s-^-f5='vf.^-^r(cgat-5ffif#©iiai:. ms.=' 

Iiil*:S8l ^»©i©J:5*='>t*^-^ffl^y h 

3 V f ^ - *5 y y -«3§T-^S« ic y >- $ ^^fc;t-7 
h y - ^' © => > t- ^ - ^' ^^gijf 5 mSiJ#© , 

50 B5ffi:='Vt"..-c5'as^S6t)(::y :/^?$i^fc=lyt•^-^ 



Si, 

[0 0 0 1 ] 

^-^'4rSif^$-&S;^fefe(cg|L. /i^o, ht^-iJ-T- 
[0 0 0 2] 

[fiejISrofttS] =>l^^-^'CLAN (local a 
rea n e t w o r k) 14, <^i^r-l4:^< r i: 

A^^^ffi© > f :x - iJ> e> 3^ n t ;^ ^ :t 7 n - K 

[0 0 0 3] A#¥«fel4¥«5«:»^i£■r^,fc^^>^;:fflv^6, 

5o 



(3) i|tBI¥5-2 1 6 8 4 5 

[0 0 0 4] Mt6«j^i^iFg|ffi-r-tt, 

;o [0 0 0 5] »)W:ft#¥«ffeT-(4. -twixTixAti^St 
=« f z» - ©l^ig S:^ 5 a V f - ^ iBJ H 1 1 5 

e>-c&5. m©=i>'tfaL-<>'©*tii©ttai±i(6x.-fHiR 
[0 0 0 6] ik^m^^wmmxti. io©=.vi^3.- 

[0 0 0 7] Al©sp«jfei4$5>ic riiftTclSi^a fc-J: 

14. ii:ft^t«ffi©=>•t•^-^5'|4A^^©^^^=>-t•::L- 

>f3.-<?d5^';^c?S:§:{f-r6^;^*/A^ (adver 
t i s e) -tSo ^'x^gi^z:.;^ h«5i^m3clB*6S!*3J; 

[0 0 0 8] as-, mm-kmvmmmndioi 3^0)7^ 

[0 0 0 9] 1. B-*/Hf3|:tt6©A?a=S:a!l^-t-5. 
[0 0 101 2. n-;(7yPA^Sfi¥Str^y h!7-i!'©te 

©t^»a6t^^ft-^-5. 

[00 11] 3. ®*i$ixfcfH|[fi|(c:/n-fe;^Srte@|-t 
5. 

4fl [0 0 121 n-*/^ft^gfl4, *fT#*,fT?iJ, lB«^a 

4fc(lftb®§SfiJffl^©v;3:/©ic©B8Sci: 
trff^-tsri^JT-ts, *ff#*>^f?iJ©ft$J4ii« 

[0 0 13] ft!i©y-K;4^e,:&i^if|g*Sffit-5^ilc 
50 fei§-r6S^(4. n^-v'3:^:frM;as^fT^^x. 



[0 0 14] lD^:^\i'zL-f'^:^i-;s>^..~y 

10 0 15] ^Stf<k;&fef±. f!i5¥r-i)5«T-sB;']WX-{i 

lo4fc(12o»p(yfe--:;'T-=i^^->3>SrS5t 
©;^S:^f*:^?fcs6(c:/£^.„ #7- K-e«5fe^i5r-^xbi^ 
y > h LTSrL< Y\z.ti.i>J-Y^m 

[0 0 16] S?>(c, f *^l;*jfe(::»-r5Wa:^— ^^'^ 

Wis J:t/5>«MT-fe5 1 ©iJSSftoi4>fc5. 
[0 0 17] «»Jx.a, Barak A. and Shi 
loh A. SOFTWARE-PRACTICE 
AND EXPERIENCE, 15 (9) :901- 

913, September 1985 [Rl] (CfH^ 

[0 0 1 8] 

[3S«dS»*LJ;9i:-r5SSJS] r (D^i*©Bgi@;gli, 



(4) #^¥5-2 1 6 8 4 5 

6 

KSr*flo-C. #fT-r5#'<©7'P-fe^SrB:*>(c§:{li-5 

e»-t-5^»IUfcl*rattO (log n) -efcS. 
[0019] R 1 tiE«$*Lfc*S{±, :&?S'<^ fyKD 
:g $ SrlSSE Lfc^^jiroSc© ^ V 1^ - ^giai- S r 

[0 0 2 0] #ffi^raSfct)»a<SmttO (n) -Cfe 
1 oo y - Ka>*fc© y — KlC7'n-fe;^Sr;*-7P-K-*-5 

50 [002l]Lin F. C. H. and Kelle 
r R. M. PROCEEDINGS OF THE 
6TH INTERNATIONAL CONFER 
ENCE ON DISTRIBUTED COMPU 

TING SYSTEMS, 3 2 9-3 3 6, May 
1 9 8 6 [R2] (ctt, <Sf4^x/v-^fflv^fc^}-tS:M*JJ: 

[0 0 2 2] =&=i:/t'rx-^'i4i/y s/ K±©Pf^1-53 

[0 0 2 3] ii:&#^^©y-K(ii5';^^^T-<' K/i-#^ 
50 5„ ;^ (±T-r K/L-tt^© y - KlcgJ^-t-S * T-^Si 



[0 0 24] :z(r>^m\-mM^mx'h^iK %^m^n 
fe5^\ ^y KK>lt1'|;^y-K*#JDLfc»j. ^<r>n 

l'Slffi$ix5(75-C\ y-Kro^^(4, e>3y;d5i5^-t-5 

;r 7 P - K $ Hfc y P -tr :^ 5rig«fi«)(c if - -CUfT-t 5 
KIJ,h$<. ^ .y-tr-i;®^(io (n) 

p-fe;^®^tfl::l^ra!i5a»;4»5A>P,-C*>6. 30 
[0025] Shin K. G. and Chang 
Y. C. IEEE TRANSACTION ON 
COMPUTERS, 38 (8), August 19 
8 9 [R3] IC-Cg3gS^^T^^5#K^|^ (buddy 

s e t) r/i'=i'yxAi4, M^^mt:$^fin^m<no 

[0 0 2 6] ^y~V\znLX2-o(DV:^him^^ti 
e3l*H5#lig«-^rt©>Ri?#it$tbfcy- K©y ^ h 40 

tzVim (under-loaded), 'f'<'fcV^^O:ft# 
iii^il^-DtziiKm (me d i urn- 1 o a d e d) . il:^ 
««tMT-fc5o - K(4<>{irHm-g-rt®^T©/ - K© 

:^x-^'y^^-&4>„ V-K©;x7^-^7i«Sigft;Lfcii^ 
l4V^oT-t>. y - Kttif Ll^tt®tr^©#Pfl*^©±-C 

©/'-Kiit/D-K^^;^ h-rs. Sf*Ll^y:^ f«©F*j 

gB»i;ftt. Wfl*^rt©2o©/-K>65|^-©y-Klr 



K(4-t©*f * Lv^ y ;^ h L-t^Jp J: 19 /h^ v^A?^ 
i^i^i^^ fcy - K^Jg ^:© y - F t ^ X ^' ^feiH-f- 
5» iM:ft?t4*ffi©y-K(4S^4Lv^y;^ K^^b^Stt 
5, ^^^^ig-fcJiOt^tL?,©** Li^y ;^ h(t:t~^<7 

[0 0 2 7] fl:*^'<5!js, r©j^ife»4, 7<y-fe-i;'© 
md^^S' M^-^nWraV'f^-^ro^iijlJgWtJiJB 

St9l^<tl4. M»-r5ftrBm-§-©^r©y-Krt©» 

2o6(±rottW«-g-|c#AD*nfcS-a-l4. #Wflm-g-© 
Klt»LTStfiLL/£lt*i(4/£t,/j:v\ R 2ICIB 

mn^it^:^hm^i^?,, i:^^5©tt. y-K^ 
#*nLfc (J «i9 l^v^fc *3 y- KI4irLVNftra 

Lv^y>^ h*SSHIi-5£,S!4SfcS*»€.-C«, 

[0 0 2 8] 

[iSMSr»i^-r5fcfe©^#5] *^8gt;i^S|gl©SJfe 

^JK^-rSJ;5»;:S&ay>'>;'«:;tfi!cL. ■?:©=> Vf^- 
^li-tCiV y-©±fiCW 1 o©ri>'f ^-^r irT6t©# 
<©:3>-if^_^ilc:^aWt;iyvi5'SH. Mia^^iyh 

!7-i'rt®sais^»=>-f^-^5'©g.s^?5i> Bum 

©3 vf=L-^'<r)5 *.©'>;&< t tjSI-o**©^ vfr..- 
^©^?SiJcM-f-5fi|«T?a,oT:. *^o^«:$nfcffi# 

:^f=-^{r^ffle<j('iaillL, mltEigi!t©3>f^-^' 
;6»6>l^«©r©J;p/£lf#^S{SL, ^©IffBic 
tifeoT^ng^©1ff6trMifi-Sri:(cJ;t9. fiffieif^ 

F*3© =■ y f^L-^ SrtlJ^1-5 r i i^T-i^ 5, 
[0 0 2 9] *5g?qttS^^fSffl46a*Jj;t>*S:m5felB*^M 

^{cifcsi:, -e©js«isrfflv^-c, mi^0^ni:^imz 

(-'>/i< lo©^y^i5'?r^-f-$^T-y7'Sr3!e>{;: 
[0 0 3 0] ±^th:bmt:m\>'X. #3>lf:x-^Sr 



[0 0 3 1] 9>'^'Sr#ri>fcV-;?(cSfl»)3T5ri: 

[0 0 3 2] ='>f^-^tc^*2!|S4i:5;!)\ fcSVMt 

-i? i ©la t*ffcti&3a y r i J: 5 , 

y y -«JSSr<S^i-5 i: iSft 5. 
[0 0 3 3] gStll^5jT,fc:ft?8f¥«^&S:i4sSffl$ti. 

10 0 3 4] ■yy-«igHi!l6<J^i«^S^^;6»o{S^^^^ 

r^/^^^Wtl^. yJ^o. =>i-fc:"^-^Sr:vy-tlf='^ 
S. 5'y-«>fife©/-KmL*:!). n-iuu^-y^:^ 
[0 0 3 5] WE«AJ*i:fc/'-KSr«J^U 

r :3 ^' -> 3 V $ ixf V " 5 ±tfc© 7 v^- (O = V fa - 

11, ^:©y y-©ir:i;d^ii?y y^-sri^^a. #±fi[© 

9Vj?©=.Vf.x-^';asSy>i' Lfc® 

y-ro/u-hi: L-cibf^L, ^©-y-y^y y-[^T-A#!5s 

fcV- K*-7-^-f-5 7 9 ^^(1 y -fe y N t ictj: 

"9, ■;'y-(c:JSffl6t)lcSic&^^5=':/fz.-^'H^© 

[0 0 3 6] S^©J;v>ci|-. A^if^iJ^^^'i^tV 

fa.-^'llv'-^'U Ttt©7>'^©3>'l^a-:}'iif 

fcf.::y:^^'S:*fifef Sti ti;:. ifLV^T^oy Vi? t 



©Tfiiw^ivf ^-^^©loAS. ffLi^Tfi[©y v^'^r 
§ltSt5^JI?r^rl-5'b©©. ^f^^^fg-efcs*^, 

[0 0 3 7] :$:%?g©0*LV^Jg^T-|l. =g-3>-t'.z.- 
h!7-^l^©3>'bfa-^r©i^^© 1 0©A#ICgg-r^> 

ttfSt, *©1t»asK1g§ixfc=>vfa-^3i»e>ifi(c 
/O y -© y V;? ©» i t , 8itS*#<t«i45E 

1t*i^fc='>-^^a-^'lc|S3lWlwy i'^' Silfca a 

» $ tufc 3 a - ^' bfffB«-« B t-Sm * 

5, =S-:JVfa-^r|r»3aWI-y>';!'$tl,fc=.>lfa- 
i'A^t., itrE#:=>'f^-;J'AS|a«©fflf««rSfg-f-5 
^i:©:?^7's'7';iS3l^fe$J^5, 

[0 0 3 8] a) S^3*iXfcm©#«B©y 

<fi©^ii 1 fcit'T y p< > ^ $ix5. 

[0 0 3 9] b) §ffl*ixfc1f^T-fcoX. A^O, 
20 SrSff -r 5 => >- f ^ - ^ e,^fs $ nfcm#©« B ilgij 

[0 0 4 0] c) mffi^gfB-r5=>>'f^-^i:iKicis 

[004 1] d) D-*^l^^^ h/U*5j;U«SfI$nfc'< 

f h^i'ti.xmi^ms (='vtv-^') ©y:/^':»-K 

[0 0 4 2] 1. P— *^^q[a©Sfc*s:*c#^''iil>*>Sv^|± 
tSELV^^i^, *©p-*/i']SBttS'JBfeS<i6. 
JO [ 0 0 4 3 ] 2 . S:«$ixfc«B ©«t-45:fe§ ^ 
©Sm*nfcJia»±8iJISS5S*L5, 

[0 0 4 41 e) S(§^5«xfc«att-t0«BS:Sffi-rS 
:3 f 3. - ^' (cfEtcfHtt $ i #^ * its. 

[004 51 f ) ^r©ef^**Lfc«B tt^ii(f©#«|-CE 

V = A> e, © y V J? ^(il:©#)«-c-^^li $ H 5, 

[0 0 4 6] mm^='y't'^~-fiz.^h^-timmi-^m 

ic. IsI-©A#i:, =i>'f3--i?A>e>oy >i!'5^it©^ 
40 g^1-5r tiOST-t. ^-ro^*, 

Js.Biz^'>y^^mmu b--^. mmm.-&\^x^(o=iy 

tf'a-^' ©^:»/£:ft#^l:SrA©«(ct5 C i i^X't 
5. ^©«S!iSft«SfcLTft«]r-fe54l^. ^©flia^s 
ffiiS^ttSi§ttv^o-t?t, ^:©*<>i^^'>Ji-i':^^ypt 
vhSixS, *©*^>>'^'iiSiE{i:/£5t, *©1t«*»f> 
^©«Biis^*$iL5. i-o-c. ^/iSnvfoL-^C: 



// 

[0 0 4 7] :^mmff>iitm-^(DMmx'ii. ^©it^^y 

V f ^ SJ^5tfL^^;?x^'©^-^ KBa«-t- 

[0048] $ 3|s:?|i3g-eti#t$ti5^rife©f 

[0 0 4 9] miDmm^h^^t. *I8W(4, I^^OC 

yf:^-'!'Vii':^i'i:iRmi-i,^Wckt:mx.X\,^i,zki 

[0 0 5 0] tfc, ^©=i>-t-^-^ij, -yv-izvy 

=>>-t°::.-^ty i^^'g*^,T^-t-p< -y-t-i^^miS-ti, 

tfl ^ nfc =■ > t" ^ -^^ ©^a^Jfe y v^' Srlti:i-5# 
Wet. y >^';65g*$i^T^^^,r^:«r*f^&©=>vf=L 

^^*^3'-fe-v?«r§;{tLfci:#, 5^ y -©TffiT? y 



(7) #gfl¥5-2 1 6 8 4 5 

12 

[0 0 5 1] 5'y-©T*©=3>'t"^-5'A»t,©(^;^© 

b-c, B&E1ff«;6syy-©T;(^©3>'f3.— jf^jzijia 
[0052] ^V^Sr^zivif^-iftJiSyijaTari: 

-iJ'ttJ; 0 Ttt© 1 o©=i ^flc y V'i' 1 

^rtt, J:!3±fir©#^<©=iyfa-^(cy vi'^ix, 
3'y-«)gSrJgfig-f-5. 

[0 0 5 3] r©J;5«:='>'f=.-^'©;t=.s' h 

[0 0 5 4] 

[%mm ^^moymm.m^mm^:mm\^xm.mi-^. 

[0 0 5 5] ;*:^?g(C«5il»J(4 2o®±gg|5J:i9 7^i 
l±:ft]^¥«if ^©3^i& ^^-efc So 

[00 5 6] y')-mmk^'^ 

ix> w©Tfi:©=>>'t'a— ^'t3^LTlo©3:✓f3.— 
5Sltt±fSlC7i';!'©="i'f a-^SrVNVv^ ^©±ft7>' 
^(0='>'\;=.-t>\zM\.Xl^<o=L-y\fz2.-&\iT^a) 

y v^Srjg^-fart^s-ets, 

[0 0 5 7] «-3>'id'rr-;j'»U!fe© (i) ~ (v) S:^ 

-rs. 

50 [0058] (i) -5-©3>fc'3.-^';6S§ltH.5rt;5S 
■C#5iES©^B^©ifc:>cmo ^ixe>©«l±^;^n y hi 

[0059] {i i) zi:^\;a.~d>(D^) 7.Vio^V^:y 
f zi. - ^ w^rix^^ixfT? 5 > „ 

[0060] (i i i) mnmtmi j - kwihj? m 

itJT^iT-fcSo FPy;^ h(4n>f^-:J'[cJ;tpfflv^ 
bix^y-KSriiS^-rSo FPy^^ MiffiS(-il«$ix 

■^0 ix)5x-§r5„ F P y ;^ N(4T'fa:©:i;-C©='>t''^ 

[006 1] ( i V ) J; tJC^^©j£;;g:&#o^rB^. 

[0 0 6 21 (v) y-K;as5E^-e^>5A>fe5^^n4§ 

[0 0 6 3] ='>'tfa.-^CRIc:?i!fi-51^©iii©y>^ 

M4, P©^^tjffiHt^^5*^ •5rffi'i:S©«5ilS:KI&f 
■5. ttCft. #=i^'e^-^©CRt4%©=i>-f ^-^^ 

Rfo'iOSFPdfcSS-g-ic©;^^. -e©y-K;!i5^i:L-C 



13 

[0 0 6 4] ^}-^mm-^t^^. 

100 6 5] W^7:r.~X 

1. #3Vf=L-^ i{±#ic«j*«oyj^hFPi *»e> 

giJOnVfaL-^r^Jtljai-t-, FPi AS^^v feSV 

14. FPi '(D±X(om^t-^f^\.tz.Ws-t. -^tiifJTfiL 

fzi— j }iscRi \cfi\,^m-k\-i, FPi roi!fc(73=>:/f 

^#(4, *©=^>fc"^-^l4Sft7:n-X|cA5„ 
10 0 6 6] 2. i l4Stli^Hfc='>f^-i? j tCr e 
q u e s t_p a r e n t pi ■;/-&- v'SrSflL. A»0, 

[0 0 6 7] 3. ft«®«i5, *)5»llfflrttJt£j:^L4V^ 

S*7:n-XJCSUCA5. 

10 0 6 8] S^73i-X 

1. r e q u e s t_p a r e n t p< y-fe— v?dSmd»P> 
SMi-St. (a) iasiS^XPy hSr*-r5i&^. 

10 0 6 9] (b) i*SSiJi3S-C6>ixfcft©^>^Ps/ h 

[0 0 7 0] (.h) i-^uvY^mm^m,\^-r^. 

[0 0 7 1] (c) i (4m|Ca c k> y-fe— :^?ri@lfs-r 

[0 0 7 2] B^Iro^;i5I,o;5^t,/J:^^:^^|4, 
2) i H:&^)BV>7>i^l:W-r5^^k^I.o(t5„ 
[0073] 3) rank (k) >rank (m) X'h 

a) i ttkOd^toOldm^^-t LTSltAix. mtc a c 

[0 0 7 4] b) ifikJCrank (m) ^y<y/-9h: 
LT-&tf d i s e n g a g e p« y-fe-e^SrSHl-rS. 
[007 5] 4) rank (k) <rank (m) X'h 

a) iJinVfa.-^'iTJ'f'ro!;;^ Kdr a nk (k) > 
rank (m) ^^Slat-SStev^7>-i'«r*1-5 3 V 
l^^-^nSrS<, 

[0 0 7 6] b) il4m(;;rank (n) ^^<y ^ ^ t 
LT-tifn o a c kp< y-fe-v^^i^ff-rS^ 
[0 0 7 7] 2. ^<y^i>r^^-ti>A i s engag 



(8) #BI¥5-2 1 6 8 4 5 

/4 

e p( ?'ir-v';6Sgj:^Lfcm-g-, 
a) itt^®«7-f-/UK*i!'yr-rS<, 
[0 0 7 8] b) itttSIB [rank (i) -1, r] 
^©7V^'S:*1-5:jVI^^-^'^c ri d»?>iil!i5L, 

5. 

[0 0 7 9] 3. a c kp< y-fer— :^dSft«romd>6.SiM 

70 [008 0] 4. a) i f±^:Wft«©S® 7 -/l- K?r 

[0 0 8 1] b) ^XS'^2b*||ff-|-5o 

[0 0 8 2] laitt-^y-tttftW^^^^-X^r^t-gg 

ix0-efet). 02. 03. 04i±y y— ttft©Sfl7ai 

-X|r:T^-r»!Emi-efc5„ 

[0 0 8 3] ^/y-ifrftro^iliL-r. y^-^od^fj^v 

[0 0 8 4] =•i'fa-^'1^4:3Vf;r-^0©*S^« 

^0©^3i=xi'tr3.-^lSrjllftU =ive'3.-:J'3 
tCx^^p'tJ' l S:^ri-5d i s e n g a g e p< y-fe-i^Sr 

[0 0 8 51 y-K3»HSffl2a»P,l4-e©aS:IE^ 

# y y -ttBI 7 Ic^-f- J: 5 5. 
30 [ 0 0 8 6 ] y - Yifi±x^^ xa 5 . *^o, Sfi©^ 
/iv^®^, y y-ia:ftttio©y y-T-isi-T-fs. 
[ 0 0 8 7 ] ±jfi ufc-y y -ttfti4^2pi&5' y 

lA©^^©^S:^-t-5^<©y-K 
Sr^i-5yy-S:1«^-r5ri:;iJ-Ct5. Ld-L, 

©]^^ll«ta-C# ^US.<oh<OX-hi ^tt^^i^'^'X^^ 

-So 

[0 0 8 8] yy-WftSjil. ^AyfcV-K^^^jEP-rS 
5. y-KlcB^iSIS^L, A^o, y-K©1'(-f±«'^P 

©fc»{cji»f$ix5fc©ds*)5fc», yy-©»^f 
ft©i5i--b-r*!iai-5, irfitih. 

1. #='Vf^-i?H:|g«WI-upda t e_upp<y 
■fe-i^Sr^WUfcSHIL, u p d a t e_d o wnp« 5* 

[0 0 8 9] 2. tg;tL^»isgrtic:;s#as/iv^»^. * 



15 

[0090] 3. upaate_upp< y±~'Jiii=f-i)^ 
hWm'Lltm^. *©/-mup d a t e_d own 

[0 0 9 1] 4. Jt«Ufc»!^rtCupda te_up 

[0092] 5. updat e_u p ^ y-fe— v^^SbSo 
^ix-, KI4u p d a t e_d own^ -yt—'J 

[0 0 9 3] 6. ='>-f3.-i5'd5y7'-h$tL-5;4\ 

[0 0 9 4] 7. #3:^f3.-^'tti!Eir|*;?ffc=^>f^ 

[0 0 9 5] «iJiL-C, @8fc:*i-J:5lcaa»e>r©7 
'</i'Srf+lt:t 1 8 jBwy - Kroy y -4:%|gi-S, 
[0096] y - Kh lcBE^*S3l4;Lfc«^. 

©J iPPSrolt, ^-roy-Kh^JSup d a t e_upp< 
s/-fe-i;SrSltLrv^«rV^©-e. ^-cy- Kh SrSEffif 
5 rite:**. nvAate_Ao'vrn^yt~iftm 
i^LT^^/iV^©T^ /-Kkfcit/rttSfL^^M$r^i?L 
-^r©^-:/ l~y-^'t4EJ9C^i-i 5(c^< 
©litptfe>©:yy-*<ix.S„ 

[00 9 7] y-Kk*5j;t;!r(«iX?5©FP©^,(cfr 

1 o(cs^t-;'y^©j;p(c-rsrt^5T-t. /-Kkts 

y-Kg«r^©ffLV>MtL-CJtib, y-Kriiy-K 

[0 0 9 8] 5' y t -^(c/iofo y -lift 

i © r t *V - K^^©*g-(c:^-Cfc 5 r t Sr^B 5 

y-Kk{-SE|^iS«:t-t-5*\ fcSt^Jiy-KkAS 
i!if^^l6lc:/£o TV ^Sffim©^ y -icov^-c*^ \.X7^ 
i?. y-Kk©3atty-Kk«r rtl©j tPpSr#(t, 
/ - K k ©^(± y - K k 4r5E^fc*'{, ©iPpSff+ltSCt 
y- Kmdsy- Kk©^fc*ofctfi^LJ;5o 

[0 0 9 9] 1. /-KmttKfLV^^Sr^t L-rStm 

sy- K^mo(ttti-t-„ ioT, *-©-y y-a5ff^fig$ 

[0 10 0] 2. y-Km(±k©^Srft«i:LTSl?)m 



0) #Ba¥5-2 1 6 84 5 

[0101] c©«^. r«r©j tB]ASf=f»te>ti,fcy- 

Kk©;^ciy hiSfflV^bK /-Kktt5E^fc*t©tfi] 
*5f=fltP,H5„ Wt)«. ¥-©5'y-*SJ^^$H5. 
[0 10 2] 3. y-Kml4ffL^^^^^^tLr§ltS^ 

[0 10 3] C©ri:l±. ffLV^S^SltSi5T-fo'5 5 
y-K ('>;'i< tt>lo. m-l) 

/O ©tH];S^#ltt>h.5A^Lfc^-g-lc©;^er5„ zmm 
-t©^-;/ hl7-^'(im-©y y-Sriix5tv^p J: 
•Jii. -^Wi:il:#<©-y-7'>yy-«-<i;t5„ znikm 
14, ^T©77^^;4Jy-fe:y ({S-s^aS©;^?^ y 

7" 7) t^lci^TL, oV»-C. y-KmttStmi^, #« 

[ 0 1 0 4 ] ±M Lltm^Htftiy - Kk ©:feT©^ (c 

[0 10 5]ag©^fc»2 
llfif^*.tT?iJ±©i?3 7'©ftl±l!jE*^#p< h y y^- i 
20 LtSttmbh.5©*s-iRWCfc5. llff#*>fi'9iWS^ 
if)ffi^LfcL^Vvfil. o V B r 1 o a d_m 

a r k srj@itfc»'g-, y'-mia:&wi:#^e>iT.5. si 

B8l-«*«)5JI»4^-©y-MSo V e r 1 o a d_ma 
r k*if©Sft3i;i6*>4:V^9CfcT-fc5©T?. *|g5e 

rv^5, j|!:%i«{c#5iiiifi»|-cn. :&#i± length 

r k t LTSS^i^-C^^5. Wxfi. overload 
_ma r kA = 1 0 i?& O . o v e r 1 o a d_ 

30 ma r kB =8-eS>l3, ^>0, y - KA*J J;t)«B©|lfT 
#*>tT?U©ftS*5^ix^tL5JoJ:U:4-Cfo5^-g-|4, 1 
o a d A = - 5 T-fc (9 , ^^o, 1 o a d B = - 4 r-fo 

5„ Lfc^JoT. y-Kb©Amy-KA©^itJ;t) 
[0 10 6] r©y H y 5'i'z)JAi^(c*fL-rffli/>btt5 

t>, 1 e n g t h o f r u n q ueue — ove 

r 1 o a d_ma r kWEftT'feS. 
[0 10 7] M7-;J'©#=i>'f 3.-^14, -f^©^ 
40 S'H7-^'©fl6©=iVtfa:-^'±©1fllSr<*fif-t5, 

[0108] 1) =i>'fa.-^'©7>'^ 

2) =i>lf^-^©n-;!7yl^<5 

3) -^^mm-d'^&m^h.i^^-yiy-^tzn'Jy^^^&t 

4) ^^©is$85-^»-r5S«©y-K (ftm©y-K7 

^ -/w K) 



(10) 



1 6 8 4 5 



[0 10 9] ■k^mnti».(OXol!^LX^y h9—!^± 

lO 1 1 0] 1. JSWMt. ^-ni'f^-^ii^t^jRiSf 

h/u^u p d a t e_u y-k 
-5?(::AtLT-t©^l-S^-r5. Sfc, u p d a t e_ 

u p p« y y -»s5=®fcjf>Sif^ «ri&-efc5 r t 

[0111] 2. /-Kkd^fxOupda t e_up^ 
y-tr— :^!JV - Kmic J: (j §:{f 1 . 

a. gftSiXfcA^-i^ f-yl^ro^^BOflr^ttl/ctt^ 

b. Sm-rsy-Kmii^CjIlft^tb, ;4>o. Sft^^ixfc 

[0 112] c. ^ft-rsy-Kk^i-fe^ft^Hfc^igf 

d. n-Ayu-?^' hyufc-j;tfc§{t$tLfc-<;? h/KOS* 
[0 113] 1. n-;t;yv^-!' h/HSi©ffiai*SSft$ 

[0 114] 2. Sfg$^^ifc-^^' h/u-3«B®ffi«ijSn- 

[0 115] e. Sfl**i,fc'<^' h/KOJSaroSS©/' 
- K7 w -/V Kli. 3Ht-t-S y - K k tj:«:5 J; 5 y 

[0 116] f . S{t*i^fc'<^ K/i'OJSBttP-^/u 

[0 117] 3. ffitt^rroSfLV^ta^-^^ h/i'Sr. u p 

d a t e_u p y 5'-fe-e;'iS3tfg$ jxfc^fc, mm-t 

5. rcD> y-fer— i/flu p d a t e_d ownp« s/ir— 
■S^-Cfef), u p d a t e_d o wn> .yfe-v^ll, 

[01181 4. updat e_d o w n p< S'-fe-v'jiS 

[0 119] upda t e_downp<s'-fe-i?iJ5aia 

[01 20] updat e_down;><s/-fe-v?f4, y 

r a t 62 =ma X {effect 



5' y -rtT-±T{-fefilt-S C i t J; t) . SUof- 

[0121] :R?gf'<^' h>'H^©fti51S«d:, ^^lc©4#^ 
0»±, ^E:©Aiaffflf«*s»J©y-KtciiM-t-5*-t?, A# 

[0122] fupdate l±iSS-f-S^1^^ 
1-^tfc*>up d a t e_upp«5/-fe-v'©^^P^|PS 

te©/-K©^ffiy'-KA#©1t^;iS^]E?tlc/£5. 
©If ^A5;f;]Est^t©T\ n (D^mi!^m^ < ^fr^J^ig* 
l±fiS*s^<>i?., tt;iJ*t(-'h^v^©T% -tfiibh. 
u p d a t e I — hi)i:k^\t^<OX, .^(D:tm<0:t--^<^ 
20 V KiJS18*nL. *»o, *S:«ti$Masig;Tf5. -tWu p d 
a t e U-h (1/up d a t e ffiHI) ttP-^/VT-P 
•feJ^©38:tu-HCiEJt«U -i^o, r©w-HE{b© 
J; 7 fc^{b-t-'<t T-fc 5. * e. jr. AixSSSliSS 

telCtfeS. ^©/— K©u p d a t e I — H±, -e 
©^*^?>^:©a, *>5V^I±^©«*>b-?:©^lc5!ti-5l» 

v^. 3iia>'-K©i'-h*S/hS<. A^o^ifcttS©!^ 

a. 

30 [0 1 2 3] ^:©fc*, tfj(a©pgy_K©up d a t 

[0124] y-K©ef feet ive_ rated 
rixf, 2owS^lcX':3§: I/- Mfli[|a^©^mt LT 

V^bixSo S-f> ^/-K©e f f e c t i V e f- 
10 12 5] 



a) 



= 1 c 



^0 p-*>'^|i:£^-^p^±;^7'1'7'-<>'^^^'^i^^''^>K 

[0 12 6] b) p©^-C©'f'Rai¥g/-Kn»C*fL 



$K [0 1 2 7] p©e f f e c 



3 f f e 



[0 12 8] =i>f^— ^ 



1. 4*^ 5)2. 0©®Hrt©a©rif±. Aiit745K)^(c:5J- 
50 ScSJxfc^s' ^^7-^ic:J^^L-r^^^^*^5#b^^. 



-10- 



(11) 



#SB¥ 5-2 1 6 8 4 5 



19 



20 



[0 12 9] ='>f^-^'a5ii:R?$t^jfcst. *^®* Stv^ofc, -troJSBistfc-mi-efcsa^. :fJi/>^ 

(O^^mSitym^ii. tftlS'S^ h/mSi^^i^ixS. [0 13 4] 7"n-fe;^^fi©M*^|±. a-^ju^mm 

S„ ^:»©A<^«r§(tll5^i:65T-#ay-K;iSlofc [ 0 l 3 5 ] l . ^Jfflfifj a-*/Kftit(±u p d a t 

/£V^4I^I1. ^tTfi|g*^$n^^v\ e_u p > -^-t-i^Sril^Lfc^. StR^tiS. 

[0 13 0] Lfc^So-r. fegj^^:*-^. -r/^i^^,. B t>, p-;&/vAit»a»iu p d a t e_u pp< s/-fe-i? 

0(ifflV>bix5:»-SSspt^fe#i-5o AWffSll^s'^^ [0 13 6]2. K7i':/$ix«i** n-*/i<ftiSf 
Alt-<^' hvK4^lt*5itJ«gigSliS'^t^)-^^*tS. :® 20 [0 1 3 7] =Ivea-^©ia:t?fS:V^ol[Wi-5A»c^ 

[0 13 1] «v^^|BJ, e:ft?«frfe5y-K«:, ^<(D <!)^<W.<t. l*fT*S3fe9fc:t>#<*!). JS:«:^R|jJsa 

[0 13 2] *tt>'-K©||#4r, ^?gf'<^ h/>rtr% P,-frSrtiJS-e#5. *a/j:i-oro«i[*fctta»©«[ 
l^-A^e*5J:tJ«]g|||S:^ri-5/-Ki:L.TS;ei-5cii: 30 gf^©«tli-e. jgIE*:3i'f3.-t5'->5a: 

m^r^-o«SEffia^i*i»-ib5. r©«^. ^mm^ o±y^izxy). ?tSci-5ri^i5T-#5„ 

l^-#flB*^F^©/-m:^fe-C'<^' [0 13 8] #y- K©«^i)c7T'r/i'f*9lc9v^'Srig]E 

(t$lx2>it;as«iESn5o Ai^-^^ (u p d a icfiJ^axT, /- KwftWJtifc^' ^x^'^t^frp r 

t e_up*fc(4up d a t e_d o w n p< s/-fe- t^'^X'tZ, 

it)) 4>i!c$h.5*T\ -i^- b/H^©^l^<ffi*-g-;5?g [0 1 3 9] l?ijx.l4\ a i6>P, k © 1 1 §!©=> i^tV-^? 

Jfe^ixS. r©fcfe, lsl-y-K;i)s#<©A<^-<^ h/u i45fc5^^^ iifewipir, 4o©=i:^f ^-^©^7^ 

[0 1 3 3] SbK, g^^f^^^©/-Ms^;^be 5. 



».(Oy^7-i^:f^mhLX^ittia>y-Vi:7>i'nni- 5S$(0140] 1. #^'7^^l4SiJ-*(C5>^#lt*tt 



a b c 
*1 



d 



e f g h 



j k 



12 0 3 



b 



d 



5. «RJx.»4. 

e f g h i j k 
5 6 0 1 2 3 4 



abed 
8 9 7 1 0 



e f g h i j k 
5 6 0 1 2 3 4 



-11- 



21 

M^'^S 9 It 7 r -f -'i'^^ > -^^ ftHiJ 19 a T 5 

[0142] c z. <nmm.ifi 3 T'fcSm^. 
a, b. *3J:t;«d«Sf*Lv\^iJ;^ Mic(D;2»-?r^i^, 

[0 14 3] c©if*Li.>iKy^ hrttr j srfi< la 
[0 14 4] i>fmi<r>-mm-Q\-i^ ^j-Y\cn-fi>y 

[0 14 5] ji:R^t/'-K(cJ;t)^';^i?©feiSi)5 
[0 1 4 6] ;t;s' Yv-if^nn:^M:i.-9^m^-t^ 



(12) #5B¥5-2 1 6 84 5 

22 

[0 14 7] 

±S©J;?»c:«mufc©T% J;(5ii<A«S:¥«$-fr'5 
[@S©ffi¥>'i:Sil»] 

[®l] yy-^fig©S:ittJJ:0tS{t7a.-XS:^1-«6 
10 [®2] 2'y-4^©S3ftfcJ;t^S1t73:-X«r^-f-aE 
[03] yy-^fig©g*teJ;U«SM73:-XSr*i-a6 
(S4] yy-4jK©S**3j;U:S^l7a:-X=|:,T^-t-iiit 

[0 5 1 ^^m\mi> y y -^^©^strs^-nat?* 

■5, 

[0 6 1 3)ci8w»-»5 -y y -:fe«©^Ri;&s^i-Ht?*) 

20 [0 7] y-4fi)c©ms:^p-t-ia-e*> 
5. 

[08] ;*:«?g(c«5IIJ£^ic*3ltsyy-{«'?*8ieg 

•t5fc*©iaM0-ea!)5. 

[0 9] *«Bg»ii^5*ig0i|icjBft5S'y-«^*aBi 
i-5fc*©siW0-e*)5. 

[01 01 :^m^%^^MmKi&\ii>yV-%'^^n 
W-t-5fc»©lft?g0-C*)5. 
[01 1] *»WlJ:»5llifi«llc:*5»t5y-K©^'7;^ 

^^^k*ias:Rw•t-sfc»©»M0-e*)S. 

50 (01 2] *«Wtc:»5lllfeCllti3ft5/-K©^'7;^ 

^^i:«&a!*i5iM-rsfc»©ift?q0-efc5, 
[013] :*:»Wt::«5jlliSfi»Jl;i*3Ct5y-K©i'7;^ 
^fb*!HSSri!iM-r5fc»©iaW0-x?*,5o 



[05] 



[06] 



[07] 




•3 ' 



•4 >»3 



[08] 




1 •fd,IO)*to,B) •fe.SJ 



-12- 



1 6 8 4 5 







cRf FPi-o-t>j-v i,mKi.n.n 








^ ^3 iirc^- kAlCREOUEST_ 




DISENGAGEj<-y-z- v't. k 




[g|4] 
NOACK 



RANKf n ; > RANK( f > ■£ 






K7>{;7RANKfn jl&^T&NOACK 








-13- 




-14- 



(15) 



Wm¥5-2 16 8 4 5 




53i>r h 68/56 

02)|gffl# ry^^Ni. 7^^<—7> 
;^ h y - S 46 



-15- 



JP,05-216845,A [EXAMPLE] 
* NOTICES * 



Page 1 of 7 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EXAMPLE 

[ExampleJThe example of this invention is described with reference to drawings. 

[0055]The example concerning this invention consists of the two principal parts. The 1st portion is tree 

construction and maintenance. The 2nd portion is exchange and maintenance of load-balancing information. 

[0056]The rank of a meaning used for tree construction is assigned to each computer on tree construction 
and a maintenance network. Hereafter, in order that the word of "parents" may refer to the computer of a low 
rank rank, it is used, and one computer can fomri the link of a higher rank to the computer of this low rank. 
The word of a "child" can say the computer of a higher rank rank, and one computer can forni a low-ranking 
link to the computer of this higher rank rank. 

[0057]Each computer memorizes the configuration file containing following (i) - (v), and accesses the 
configuration file. 

[0058](i) The maximum number of the posterity of the direct system which the computer can receive. These 
numbers are called child slot. 

[0059](ii) The list of computers, and each rank of a computer. 

[0060]" (ill) ~ the ordering list FP of friendly parent" nodes. Friendly parents' rank is a low rank from a 
computer now. FP list is used by computer and chooses a parent node. FP list is chosen arbitrarily. FP list 
can be emptied when parents are chosen at random. FP list contains the subset of all the low-ranking 
computers. 

[0061](iv) Time to wait for a response of parents and a child. 

[0062](v) Time to stand by in order to carry out the probe of whether the node is dead or to be alive. 
[0063]Although the list of a candidate's parents to computer CR is called candidate range of P, it limits the 
range of possible parents. At first, CR of each computer contains all the computers of a rank lower than the 
computer. Only when a node is in CR and FP, the node is chosen as parents. Only the member of CR is 
inspected, when FP is empty or it uses up. 

[0064]Each computer carries out the following step in order to build a tree. There is a demand phase, one 
computer chooses another computer in this phase, and it demands to become parents. There is a receiving 
phase and a computer answers the demand from waiting and other computers in a response in this phase. 
[0065] Demand phase 1 . each computer i takes out another computer from friendly parents' list FP.. When 
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FP. goes wrong in all the candidates of empty or FP., a low-ranking computer is chosen from it at random. 
When there is no selected computer] in CR., the next computer of FP. is chosen or another computer is 
taken out at random. When the trial of all the nodes goes wrong, the computer enters at a receiving phase. 
[0066]2. i transmits a request_parent message to the selected computer], and waits for the message from 
other computers. 

[0067]3. When the parents of representation do not answer within a certain period, the parents of this 
representation can put the dead thing and a seal, and i enters again at a demand phase. 
[0068]When a demand phase 1 .request_parent message reaches from m and (a) i has a free child slot, i 
receives the demand of m and transmits an ack message. 

[0069](b) When a number of child slots with which i was assigned are used up, 1i looks for the child before 
scanning a child and specifying below, the case where the fomner child is found - (a) - the child can put the 
dead thing and a seal and is deleted. 
[0070](b) Make a child slot available. 
[0071 ](c) i transmits an ack message to m. 

[0072]When the former child is not found, 2i finds the child k who has the highest rank. 

[0073]3) When it is rank(k) >rank (m), ai accepts m as a child instead of k, and transmits an ack message to 

m. 

[0074]b) i transmits the disengage message which contains rank (m) in k as a parameter. 

[0075]4) When it is rank(k) <rank (m), ai places the computer n which has the lowest rank that is satisfied 

with the list of [ in a computer ] of rank(k) >rank (m). 

[0076]b) i transmits the noack message which contains rank (n) in m as a parameter. 

[0077]2. When the disengage message which has the parameter r reaches, ai clears the parent field. 

[0078]b) i deletes the computer which has a rank besides the range [rank(i)-l, r] from cr, and begins to look 

for new parents, namely, is at a demand phase. 

[0079]3. When an ack message reaches from the parents of representation, the computer records the 

parents of representation as true parents. 

t0080]4.a) i clears the field of the parents of the representation. 

[008 1]b) Perform step 2b. 

[0082] Drawing 1 is a flow chart showing a tree generation's demand phase, and drawing 2 , drawing 3 , and 
drawing 4 a re the flow charts showing a tree generation's receiving phase. 

[0083]Five computers which have the rank 4 from the rank 0, and can receive two children as a tree 
generation's example are considered. Since parents are chosen at random, they can reach the stage shown 
in drawing 5 by the method. 

[0084]Although the computer 1 can choose only the computer 0 as parents, the computer 0 already has two 
children. Therefore, the method replaces the child 3 of the computer 0, and the computer 1 , and transmits 
the disengage message which has the parameter 1 to the computer 3. Therefore, it will be in the state which 
shows in drawing 6 . 

[0085]The node 3 looks for the parents to the ranges 2-1, for example, takes up the node 1 as parents. The 
tree obtained as a result comes to be shown in drawing 7 . 
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[0086]When all nodes are valid and there is no fonner child, a tree generation is ended by one tree. 
[0087]The tree generation who mentioned above can build the tree which has many nodes which build a 
disequilibrium tree or have only one child. However, although the load-balancing method is influenced by the 
topology of a tree, it tums out that the influence is a thing of the grade which can be disregarded. 
[0088]Maintenance of a tree is required in order [ which carries out a re-connection to the node which 
detected the dead node, carried out load of the new node, or was rebooted ] to graze. Since there are some 
which an obstacle occurs in a node and are intercepted in a node for maintenance, maintenance of a tree is 
required. In such a case, in the example concerning this invention, it processes as follows. That is, 1. each 
computer transmits a update_up message to the parents periodically, and waits for a update_down 
message. 

[0089]2. When there is no response within the specified period, that from which the parents died, and a seal 
are put, and the computer looks for new parents. 

[0090]3. When a update_up message reaches from a child, the node answers a update_down message. 
[0091]4. When a update_up message reaches from a child within the specified period, as for the child, a seal 
is put a "front." 

[0092]5. When a update_up message reaches from the former child, the flag before receiving the child is 
transmitted and the node answers a update_down message. 

[0093]6. If a computer is rebooted or it is added to the computer, the computer will look for parents, namely, 
will enter at a demand phase. 

[0094]7. Each computer sets a flag to the already tried computer, the dead thing, and the computer by which 
the seal was put. It is cleared periodically, CR is reset and these flags contain all the computers which have 
a low-ranking rank more. Therefore, the probe of the rebooted node can be earned out again, 
[0095]The tree of 18 nodes which attached the label of a to r as an example as shown in drawing 8 is 
considered. 

[0096]Since the parents c put a seal for the node h a "front" and the node h has not received the update_up 
message after the period specified beforehand passes when an obstacle occurs in the node h, the node h 
will be disregarded. Since the update_down message has not reached, the nodes k and r begin to look for 
new parents. Now, the network is provided with many scattering trees as shown in drawing 9 . 
[0097]The nodes k and r look for new parents in those FP(s). When those FP(s) are empty, the nodes k and 
r look for parents at random. The new tree can be earned out like the tree shown in drawing 10 , the node k 
has the node g as the new parents, and the node r has the node c as the new parents. 
[0098]lt is checked by the tree generation who became together with a tree maintenance mechanism that a 
network computer will generally be arranged at a single tree structure. When this is a node failure, in order 
to know that it is truth, I will consider the arbitrary trees in which an obstacle occurs in the node k, or the 
node k has become impossible of operation. The parents of the node k will put a seal for the node k a "front", 
and the child of the node k will put what died the node k, and a seal. I will assume that the node m was a 
child of the node k. Therefore, the node m looks for new parents. There are the following three possibilities. 
[0099J1. The node m finds out the node which receives new parents as a child. Therefore, a single tree is 
formed. 

[01 00]2. Although the node m takes out the parents of k as a representative, it does not have a free slot. 
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[0101]ln this case, the slot of the node k on which the seal was put the "front" is used, and that from which 

the node k died, and a seal are put. Again, a single tree is fomied. 

[01 02]3. The node m does not find out the node which receives new parents as a child. 

[0103]This happens, only when [ which was lent ] what could put the seal or died, and a seal will be put, if 

the node (at least one, i.e., m-1) which will receive new parents is already tried. In this case, that network is 

temporarily provided with many subtrees rather than having a single tree. This state will be ended when all 

the flags are reset (Step 7 of a maintenance mechanism), subsequently the node m will be tried again, and 

parents will be found out. 

[0104]Reason attachment mentioned above is applicable to all the children of the node k. 
[0105]As for the number of exchange of infonnation, and the jobs on maintenance execution queuing, being 
received as proper load metric is common. A node is considered to be an overload when execution queuing 
exceeds the threshold specified beforehand, i.e., overload_mark. Metric one from which it differs [ node / 
the 1 slightly in the example concerning this invention since an actually interesting quantity is how many 
overload_mark to exceed is used. Load is prescribed as length_of_run_queue-overload_mark by the 
example concerning this invention. For example, it is load^=-5, when it is overload_mark^=10, it is 
overload_markg=8 and the length of execution queuing of the nodes A and B is 5 and 4, respectively. 
And it is loadg=-4. 

Therefore, the load of the node b is larger than the load of the node A. 

[01 06]The case of the next for which metric one of this is used to load, and when the word of load is used, it 
is a meaning of length_of_run_queue-overload_mark always. 

[0107]Each network computer memorizes the classified vector holding the information on the computer of 
everything but the network. Each item of the vector contains the following. 

[0108J1) The node of the last which spreads the information of distance 4 child who made the unit the edge 
or link with which local load 3 load infonnation of rank 2 computer of a computer is transmitted (the last node 
field) 

The length of a load vector, i.e., the number of the items which a vector includes, can be changed from a 
node to a node. 

[0109]Load information has a network top delivered as follows. 

[01 10]1 . Periodically, each computer extracts the load L, classifies the load vector using the new value L, 
puts a load vector into a update_up message, and transmits to the parents. A update_up message is used 
as what shows that it can operate for tree maintenance. 

[01 1 1]2. The node's m reception of the update_up message from the node k will ************** the length of 
each item of the load vector of which a. reception was done only 1 . 

b. All the items of the load vector which was sent from the node m which receives and was received are 
deleted. 

[01 12]c. All the items of the load vector sent from the node k which transmits are deleted. 

d. The distance of the item (computer) which appears in both a local vector and the received vector is 

compared. 

[01 1 311 . It is larger than the distance of the vector item by which the distance of the local vector item was 
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received, or when equal, a local vector item is deleted. 

[01 14]2. When the distance of the received vector item is larger than the distance of a local vector item, the 
received vector item is deleted. 

[01 15]e. The node field of the last of the item of the received vector is set so that it may become the node k 
which transmits. 

[01 16]f. The item of the received vector is merged into a local load vector. 

[01 1713. Parents transmit the new load vector to the child by whom it was transmitted to the update_up 
message. This message is a update_down message and a update_down message is again used by a tree 
maintenance message as what shows that those parents can operate. 

[01 18]4. If a update_down message reaches, the child who receives it will process the received load vector 
by the same method as Step 2 indicated. 

[01 19]lf a update_down message reaches, the child who receives a message will process the received load 
vector like Step 2. 

[0120]A update_down message spreads the information received by each node from each node linked to the 
tree structure. Therefore, a child hands the parents, infomriation is shared and the parents hand other 
children information. By spreading load infomriation up and down within a tree, nodes with arbitrary 
information about the node of load smaller than the standard of another subtree can be reached. Since the 
size of the load vector is being fixed, the infomriation about the subset of the computer of the minimum 
loaded condition is held. 

[0121]The load information within a load vector is only approximation of the actual load of arbitrary specific 
computers. Because, the load of the computer which sends load information can change until the load 
information reaches another node. 

[0122]The "update interval" is specified as a time interval of continuous load sharing, i.e., a update_up 
message. This time interval has large infiuence to the result of load balancing. Since the value is very large, 
the infomriation on the present node load of other nodes becomes inaccurate. Since that information is 
Inaccurate, the refusal of the shift decision result based on this information increases. Since the value is 
dramatically small (i.e., since the update rate is large), the overhead of the method increases and response 
time falls. That update rate (1 -/update interval) should be in direct proportion to the occurrence rate of a local 
process, and should change like this rate change. There are other elements taken into consideration. As for 
the update rate of the present node, it must be checked that the infomriation propagation to the parents or its 
child from the parents is not slowed down from the child. Small [ the rate of the present node ], when the rate 
of a child or parents is large, information propagation will be slowed down. 
[0123]Therefore, the update rate of a middle adjacent node must be taken into consideration again. 
[0124]effective_rate of the node is specified as a result of a rate calculation function based on these two 
elements. The following function is used in this example of this invention. First, the effective rate of each 
node is set to the birth rate of a local process. The following quantity is calculated to each node. 
[0125] 

a) The rate^=locaUbirth_ratep local birth rate p is calculated as an average covering a slide time window. 
[0126]b) It is rate2=max{effective_rate^}/alpha to all the middle adjacent node n of p. alpha is a damping 
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coefficient determined by ttie computer simulation experiment shown below. 
[0127]effective_rate of p Is effeGtive_ratep=max {rate^, rate2}. 
It comes out. 

[0128]In a computer simulation experiment, a good result is obtained the network [ for ] with which a good 
result is obtained the network [ for ] with which load was distributed uniformly, and the value of alpha of 1 .4- 
2.0 within the limits has a field of large load. 

[0129]lf a computer becomes an overload, it will search for the local load vector over the 1st item that shows 
the computer which can receive excessive load, and transfer direct of the one or more tasks will be carried 
out to the computer which can receive excessive load. The load item of the target computer within a load 
vector is updated, and reclassification of the load vector is carried out. A transmitting agency is notified when 
a target computer cannot receive excessive load for a certain reason. In this case, a transmitting agency 
deletes that item from a load vector, searches the following item and uses the searched item as a new 
target. Shift is not started when one does not have a node which can receive excessive load. 
[01 30]Therefore, it is dependent on the standard of classification used for classifying a load vector to find out 
a tab-control-specification policy, i.e., a target node. Since load information hops and a tree top is spread, a 
node becomes still further and the accuracy of infomrtation ^lls. Therefore, a load vector is classified 
according to this example of evaluation based on load and distance. An item is first classified according to 
those loads. And the item which has equal load is classified according to the descending order of distance. 
[0131]The node which are long time and a light load appears as the 1st item within the load vector of many 
nodes. For this reason, many nodes make a process shift to that node, and flood that node. This serves as a 
bottleneck. This problem is avoidable using two approaches. 

[0132]A set of an equivalent node can be specified within a load vector as a node which has the same load 
and distance. For example, all the nodes that have load-1 and the distance 2 are in the same equivalent set. 
In this case, it is checked by a standard of classification that the group division of all the nodes in the same 
equivalent set is carried out by a vector. The 1st equivalence set within a vector is replaced until a load 
vector is distributed (update_up or update_down message). For this reason, the probability that the same 
node will appear in many load vectors becomes small. 

[01 33]Whenever the node of light load appears first in the load vector of itself, it is connected to an item, and 
moreover, a counter is initialized and is always made equal to the load of the light load node of less than 
zero. Whenever a vector is distributed, it **************s a counter, when the item is still the 1st, When a 
counter just becomes, the item is deleted from the vector. Therefore, the number of the nodes which get to 
know the node of a light load is restricted, and the probability of node overflow becomes small. 
[0134]lt depends for the start of process shift on the value of local load while it is dependent on the 
frequency on which local load is inspected. The judgment of whether to inspect node load status is 
dependent on the selected policy. There are many possible policies and they contain the following. 
[0135]1. Periodic After local load transmits a update_up message, it is examined. That is, local load 
extraction synchronizes with a update_up message. 

[0136]2. Phenomenon driven Local load is examined always, when a local process is added to execution 
queuing. 
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[01 37]The judgment of when to declare the overioad of a computer, i.e., the judgment of where to place an 
overload mark, affects operation of the method. If an overload mark Is placed not much low, shift will 
increase too much and response time will not be improved. If an overload mark is placed not much highly, 
response time will fall. It can be made to differ to a job profile which is [ as opposed to / the computer in the 
network which has the load carrying capacity from which the value of an overload mark needs to be the 
optimal to arbitrary specific systems, and the value differs ] different About one optimal value or two or more 
values, it is in a predetemriined state, and for example, a proper computer simulation experiment can be 
used, or it can be established by the process of trial and en'or. 

[0138]A rank can be properly assigned in the configuration file of each node, and clustering by which the 
node was controlled can be performed. 

[0139]For example, when there are 1 1 computers of a to k, it is necessary to form the cluster of four 
computers, and the cluster of seven computers as follows. 

abcdefghijk The 1st cluster The following step is performed the 2nd cluster and those nodes are 
ranked. 

[0140]1 . Each cluster is ranked independently. For example, abcdefghijk1203560123 42. each 
cluster is taken up in order, and only the number of front nodes increases the rank of each node. For 
example, when the 2nd cluster is chosen first, it is abcdefghijk 8. 9710560123A cluster is 
constituted by assigning a rank file different four to a computer. Although each computer includes the rank of 
the node in the cluster except for the computer which has the minimum rank within a cluster, the rank list 
which does not include the rank of the node besides the cluster is memorized. The computer which has the 
minimum rank memorizes the rank list which has a node of other clusters. 

[OUIJTherefore, since the node of a cluster does not know other nodes, interconnection will be earned out. 
Only the node which has the minimum rank will be connected to the node of another cluster. Drawing 1 1 
shows the sample tree fomried from the node of the above-mentioned example. 

[0142]When this highest number to c is 3, the tree which shows drawing 12 t he desirable parent list of a, b, 
and d including [ as a result ] only c is obtained. 

[0143]lf j is placed into the desirable parent list of c, the tree shown in drawing 13 w ill be generated. 
[0144]!n the example of this invention, clustering is performed by choosing wisely the rank file to each node, 
and a desirable parent list. 

[0145]As mentioned above, although the example of this invention was described using the load-balancing 
policy of the transmitting agency start by which transmission of a task is started by the overload node, A 
reception destination start policy, i.e., the computer of a light load, can apply this invention to the policy 
which starts transmission of a task for itself from a computer with large load similarly. 
[0146]How to operate the computer in a network, and the method of operating the network of a computer 
using the improved load-balancing policy have been indicated. This improved load-balancing policy is 
extensible, fault-tolerant, is supple, and, moreover, is supporting clustering. Therefore, clustering is fitted to 
use from a network with few computers to a network with very many the number. 

[Translation done.] 
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